Very recently, however, Oda et al. (1981) reported that inhalation
of nitrogen dioxide leads to the appearance of relatively large
amounts of nitrate and nitrite in the blood of rats, and Pryor and
Lightsey (1981) reported that nitrogen dioxide reacts with unsaturated
fats to produce nitrite. This latter reaction could also occur in vivo,
The potential importance of these studies on the nitrosating potential
of nitrogen oxides is indicated by the study of Van Stee et al.
(1980), who reported a small but statistically significant increase
in the yield of lung adenomas in mice exposed chronically to atmos-
pheric nitrogen dioxide at 1 to 2 ppm and to morpholine in drinking
water at 1 g/liter.

Detection of Endogenously Formed N-Nitroso Compounds in Humans.
Previous attempts to demonstrate possible in vivo formation of
N-nitroso compounds in humans have focused on the detection of
nitrosamines in feces, urine, or the blood. Although Wang et al.
(1978) reported that relatively high levels of nitrosamines were
present in feces of humans, further work has shown this result to be
in error (Eisenbrand et al., 1981). These investigators discovered
that a marker amine produced a nitrosamine when added to fresh feces;
for example, morpholine produced NMOR.  Thus, they suspected that
the high levels detected in the earlier study could have resulted
from the artifactual formation of nitrosamines during storage or
during the analytical procedures.

Secondary amines, especially dimethylamine, piperidine, and
pyrrolidine, are found in normal urine in levels as high as 6 mg/
day (Drasar and Hill, 1974).  These amines are presumably formed
by bacterial action on breakdown products of food in the intestine
(Asatoor and Simenhoff, 1965). Nitrosamines in concentrations of
2 to 3 yg/liter have been found in the urine of patients with
Proteus mirabilis and Escherichia coli infections (Brooks et al. ,
1972; Radomski et al., 1978). Unfortunately, there were no ade-
quate controls To~r possible art if actual formation of NDMA during
analytical chemistry procedures.  In the study by Brooks et al.,
urine was acidified to pH 2 and then extracted with chloroform.
If amines and nitrite were present in the urine, NDMA would have
been formed at this stage.  In the study by Radomski et al., the
urine was frozen prior to analysis without the inclusion of an
artifact inhibitor.

Although several other workers have reported the presence
of nitrosamines in the normal urine of healthy volunteers (El-
Merzabani _et al. , 1979; Hicks jet^ al., 1977; Kakizoe et al., 1979),
they may have underestimated the analytical problems encountered
when determining volatile nitrosamines in urine at the 0.02 to 2
yg/liter level. Eisenbrand et al. (1981) detected nitrosamines in
urine of a volunteer who had consumed a liter of beer containing 60
yg of NDMA; however, they could not detect nitrosamines at 0.1 yg/
liter in normal urine.